This study examines the impact of fiscal policy on output and inflation, along with a look at discretionary fiscal policy and how it impacts the volatility of output and inflation. Model Vector Error Correction Model (VECM) was applied over quarterly data, covering the period 1990 to 2009. Empirical results showed that there is a cointegration relationship between government spending and taxes with respect to output in the long-run.Unlike government spending, in the long-term, taxation has a positive effect on economic growth. Short-term adjustment suggests that anincrease in government spending has a positive effect on output, while a tax increase has a negative effect. There is a greater influence of government spending on output in the short term compared to taxation policies. Therefore, government spending is more effective to stimulate economic growth especially in times of recession, compared to taxation policies. While the increase in government spending causes a decrease in inflation, tax increases lead to higher inflation. This study also indicates the absence of discretionary fiscal policy made by the government of Indonesia.
I. INTRODUCTION

Background
Fiscal policy is one policy for controlling the balance of macroeconomic. It is aimed at influencing the aggregate demand side of the economy in the short term. In addition, fiscal policy may also affect the supply side that is more long-term, through increased economic capacity. In the macroeconomic stability management, fiscal policy will interact with monetary policy.
Keynes stated that there is a significant influence of fiscal policy on the economy. Prior toKeynes, a government»s financial operations were considerednot to have a significant influence on the level of employment and aggregate demand. The role of government at that time was limited to reallocate its financial resources from the private sector to the government. This view supported by Say»s Law that under conditions of full employment, each increase in government spending will cause a decrease in private spending (crowding out) in the same amount of spending, resulting the same amount of aggregate income.
This view was later altered by Keynes, and sincethen economists gave emphasis on the macroeconomics effects of government spending and taxes. Keynes highlighted that the increases in government spending did not merely move resources from the private sector to the government, but also stressed on the multiplier effect of these expenditures.
Research on the multiplier effects, both in developed and developing countries generally have been carried out using simulation methods on macroeconomic models and reduced form equation method. The use of both methods for the case of Japan concluded that the multiplier resulting from the reduced form equation methods tend to be smaller than the results of macroeconomic model simulations.
As stated by Hemming, R., et.al (2002) 2 , the simulation results of some of the macroeconomic models and the reduced form equation approach in developed countries, showed positive short-term multipliers of fiscal policy.Multiplier value is within a fairly wide range, from 0.1 to 3.1. From the various macro models, it was also concluded that the multiplier is much smaller, which likely reflects a change in the structure of the model.In the early decades of the 70»s and 80»s most structured Keynesian macro models were backward-looking expectations.In a further development, the structure of the model began to include intertemporal budget constraints, and used forward-looking expectations variables, such as exchange rates.
Meanwhile, Hemming, R., et.al also summarized researches on the same issues in developing countries, and concluded that the direction and magnitude of fiscal multipliers in the secountries are inconclusive. The study by Haque and Montiel (1991) , for example, concluded that the impact of increased government spending in the short to medium-term is contractive. These results are attributed to the existence of crowding out, namely an increase in government spending would increase the real interest rate resulting in a contractionary impact on output. While a study by Haque, Montiel, and Symansky (1991) showed that although increases in government spending initially led to lower output, it will raise output and inflation in subsequent periods. Meanwhile, Khan and Knight (1981) concluded that the nominal income elasticity of government spending and taxes is positive and close to 1. These conclusions are drawn from a sample of 29 developing countries by applying a modified monetary model assuming endogeneity of inflation and output.
Given the research in several developed and developing countries did not rely only on one method of use, thereforein the case of Indonesia it is necessary to examine the effects of government spending by using other methods, such as reduced form equations. This alternative method is seen to complement the simulation of macroeconomic models that already exist, and can provide an alternative assessment of the effects of government spending.
In addition to the effects of government spending on output, another important aspect is the problem of fiscal policy synchronization with the business cycle economy. Ideally, fiscal policy acts as an automatic stabilizer for the economy. When the economy is undergoing an expansion, then government spending should be reduced or tax revenue increased. Conversely, if the economy is contracting, fiscal policy should be expansionary through increased spending or reduce tax revenue. Thus, the automatic stabilizers of fiscal policy require the function of a countercyclical fiscal policy.
For the case of Indonesia, a study conducted by Akitoby, et.al. (2004) and Baldacci (2009) had not found any counter-cyclicality in fiscal policy. The Indonesian fiscal policy tends to be more acyclical or even procyclical. This conclusion is also confirmed by research of Hidayah Dhini Ari and Myrnawati Savitri (2009) 3 that found Indonesian fiscal policy tends to be acyclical in aggregate or even procyclical if expenditures are grouped. The cyclical properties have the potential of putting pressures of instability in the economy 4 , such as rising inflation. By putting the ratio of government expenditure, excluding interest payments, and the economic growth in a graph showed a same directionof these two variables after the 1998 crisis. Prior to 1998 economic crisis, the relationship between these two variables was in the opposite direction.
In general, the reason why developing countries have not adopted countercyclical fiscal policy is mostly related to financial resource constraints and institutional weaknesses. Institutional weaknesses were related to the presence of influential groups in society who seek their interests to be accommodated by the government. This weakness can lead to discretionary fiscal policy that influences higher inflation volatility. The transmission of fiscal policy to inflation can be through aggregate demand, spillovers of public wages to private sector, as well as the effect of taxes on private sector marginal costs and consumption. In addition, fiscal policy can create inflation through public expectations concerning the government»s ability to re-pay its debt. As the cyclicality of Indonesian fiscal policy has not led to counter-cyclicality, Indonesian discretionary fiscal policy needs to be studied to see how it effects inflation.
More explicitly, the main objective of this paper is to examine the effects of fiscal policy on output and prices. Fiscal policy here includes the effects of government spending and government tax revenue on output and prices. Secondly, the paper examines whether there is a discretionary fiscal policy in Indonesia and if so, how does it impact output and inflation volatility.
The second part of the paper reviews the theoretical basis. The third section discusses the methodology and data used, while the fourth section is a review of the results and analysis. Conclusions and implications of the study will be the concluding section.
II. THEORY
Effects of Fiscal Policy on Output and Inflation
The existing literature on the effects of fiscal policy can be classified into two groups: the demand side and the supply side effect. The effect of fiscal policy on the supply side has longterm implications. Fiscal policy oriented to increase the supply side can overcome the problem of limited production capacity and therefore have a more long-term effect. The effect of fiscal policy on the economy through the aggregate demand approach is described by Keynes» approach. The Keynesian approach assumes the existence of price rigidity and excess capacity so that outputs are determined by aggregate demand (demand driven). Keynes said that in a recession, the market-based economy will not be able to recover without intervention from the government. Monetary policy is powerless to restore the economy because it depends only on interest rate cuts policy while in recession interest rates are already low and can even be close to zero.
In the Keynesian approach, fiscal policy can drive the economy because increased government spending or tax cuts have a multiplier effect by stimulating additional demand for household consumer goods. Similarly, the government can make tax cuts as economic stimulus. Tax cuts will increase disposable income and in turn affect demand. The key for multiplier effect is higher marginal prospensity to consume (mpc) as disposable income increasing.
The government spending multiplier is expressed as 1/(1-mpc) and this formula shows that the greater the mpc, the greater the impact of government expenditure to the GDP. Meanwhile, the multiplier effect of tax cuts (tax cut multiplier) is expressed as (1/(1-mpc) -1). The tax cut multiplier is reduced by the government spending multiplier. The tax cut multiplier is always less than the spending multiplier, because tax cuts are considered to have a lower potential to spur economic growth in the recession than an increase in government spending.
The magnitude of the multiplier effect of increased government spending and tax cuts are largely influenced by the magnitude of the mpc which depends on whether the increase is transitory or permanent. In this case, the effects of the mpc on changes in transitory income are less compared to a permanent change in income.
Further development of the Keynesian model allows the addition of crowding out effects through changes in interest rates and exchange rates. Crowding out occurs when government provides goods and services that substitute goods and services produced by the private sector. The level of crowding out affects the magnitude of the fiscal multiplier, but does not affect the direction.
Within the framework of Keynesian theory, the increase in government spending shifts the IS curve to the right, (see Figure 2 ). This shift leads to a new economy in equilibrium (from point A to point B) where income levels and interest rates higher. Interest rates are higher due to the increase in income caused by an increase in demand for real money balances, while in the money market, the central bank does not increase the supply of real money balances. The increase in interest rates will in turn affect the market for goods, namely a review of business investment plans. Thus, the decline in investment spending would reduce the expansionary effect of government spending. If there is no crowding out, based on the Keynesian Cross, then the output will be Y 3 . However, the crowding out causes output only to rise to become Y 2 . In the IS-LM model with an open economy (Mundell-Flemming), crowding out can occur via the exchange rate. High interest rates will attract capital inflow resulting in an appreciation of the exchange rate and lead to a decrease in the current account. In turn a decrease in the external current account would annul the first increase in domestic demand fuelled by fiscal expansion.
The magnitude of the effect of crowding out through interest rates and exchange rates are influenced by several factors in the IS-LM framework. Crowding out through interest rates will be greater when investments are sensitive to changes in interest rates. The more sensitive the demand for money to interest rate changes than to changes in income, the greater the effect of crowding out.
The level of crowding out is also influenced by price flexibility and the exchange rate regime of an economy. In the short-term, price flexibility has the potential to reduce the fiscal multiplierIn a closed economy, a fiscal expansion will push up the price so as to inhibit the increase in aggregate demand in the short term and ultimately strengthen the crowding out through interest rates.
In an open economy with a flexible exchange rate system, the level of crowding out depends on the response of domestic prices to changes in exchange rates. If the price changes are in line withappreciation of the exchange rate, the level of crowding out that occurs will be smaller than in conditions with price rigidity. This is because the exchange rate appreciation will reduce the price. On the other hand, in a system with fixed exchange rates, crowding out will be higher in price flexible conditions than in conditions with price rigidity.
Empirical studies on the relationship between fiscal policies with economic activity gave mixed results. Standard Real Business Cycle (RBC) model generally pointed out that consumption will decline in response to increased government spending, while the IS-LM model (Keynesian) indicated otherwise. Therefore the debate about the relationship between fiscal policies to economic activity continues. Regardless of the debate, most studies still show that there is a relationship that is based on Keynesian theory. Blanchard and Perotti (1999) , Perotti (2002) , Mountford and Uhlig (2002) , Kruscek (2003) , and Castro (2003) , each of which used a sample of the U.S., the OECD countries, the European Union, Germany and Spain found that a positive shock on government spending (deficit increased by a flat tax) has a positive effect on output, although its effects tend to weak. Meanwhile, a positiveshock on taxes by letting the government keep its spendingconstant has a negative effect on output. These results were also confirmed by Hemming (2002) who found that the Keynesian multiplier is positive but relatively small with a consumption effect on current income. Meanwhile, studies by Giavazzi and Pagano (1990, 1996) and Giavazzi et al (2000) stated that the Keynesian Effect does not apply.
Although empirical studies using a sample from developing countries are still very limited, one of them was performed by Schlarek (2005) . Schlarek used panel data involving 40 countries and 19 of them from developing countries. Empirical results showed that the shock of government spending has the Keynesian effect on private consumption in both the industrial and developing countries. The tax effect only has the Keynesian effect in developing countries. Schlarek also found that the shock of government spending has a Keynesian effect on private consumption higher in developing countries than in developed countries.
There is no evidence of the Keynesian effect as proposed by Levine and Renelt (1992) according to Fu, et al (2003) due to the use of separate fiscal indicators. The use of one of the variables identified fiscal policy alone is not enough to be able to capture the stance of fiscal policy. For example an increase in government spending can be said to be expansive if it is financed by an increase in the deficit. However, government spending can be categorized as contractionary if it is financed by tax increases because the policy could have implications on the increasing role of the public sector. These results were confirmed by research of Martin and Fardmanesh (1990) , Kocherlakota and Yi (1997) and Fu, et al (2003) that tax cuts can have a positive effect on economic growth only when public capital is kept constant.
In the case of Indonesia, the application of Keynesian theory in some macro-economic models has been developed by Bank Indonesia, including SOFIE and SEMAR, in line with the empirical findings 5 . However, the degree of influence on the output is different for each model. In SOFIE, the increase in government spending, either in consumption or investment, amounting to Rp10 trillion will increase GDP by 0.3%. While the addition of government spending for infrastructure programs of Rp10, 8 trillion GDP would increase by 0.0512% in the SEMAR model. Difference is probably caused by the influence of the nature of these two different models, namely the dynamic stochastic SOFIE, while SEMAR ismore static deterministic.
The Effect of Fiscal Policy on Inflation
In general economy setting, a function of the central bank is controlling the price level. This is related to the quantity theory of money by Milton Friedman who stated that ≈inflation is always and everywhere a monetary phenomenon∆. However, this traditional view was challenged by the fiscal theory of the price level (FTPL), developed by Leeper (1991) , (Woodford (1994 .1995 ), and Sims (1994 , which states that fiscal policy plays an important role in price determination through the budget constraint associated with the debt policy, spending and taxation. Fiscal theory of the price level (FTPL) can be explained by the two approaches, namely the weak form FTPL and strong form FTPL. Weak form FTPL reflects the dominance of fiscal policy (fiscal dominance) explained by the existence of a link between fiscal policy and monetary policy through seigniorage. Because seigniorage (revenue from printing money) is one source of government revenue, the long-term monetary and fiscal policies are determined at the same time by the fiscal budget constraint.
Weak form FTPL assumes that the fiscal authorities will move ahead with setting the primary budget surplus / deficit and then respond by creating seigniorage by monetary authorities to maintain the solvency of the Government. If the authorities refuse to create seignorage, the debt to GDP ratio can be increased in an unsustainable manner. This in turn will have an effect to increase real interest rates and government debt in line with increasing demand by the market premium. However, this process cannot continue. One of the policy authorities has to change. Weak form FTPL assumes that the central bank will respond by creating seignorage to avoid default. Therefore this theory also states that fiscal policy helps determine the future inflation through money growth. This theory simply states that the money supply is the main cause of the fiscal authority. In other words, fiscal policy is exogenous while the movement of money supply is endogenous.
In contrast to the weak form FTPL, where money supply is endogenous to meet the government budget constraint, strong form FTPL assumes both fiscal policy and monetary policy are exogenous and that prices adjust to ensure government solvency.
FTPL departs from an understanding of equal velocity of money and the government budget constraint. Velocity of money in period t (V t ) is expressed as the ratio of nominal output (price level P t multiplied by real output Y t ) of nominal money balances. In this equation the price level is proportional to the money supply.
(1) 5 SOFIE and SEMAR are macro models developed internally at Bank Indonesia. These modelsdo not use tax variables in its modeling.
SOFIE is a macroeconometric model, while SEMAR is a Computable General Equilibrium Model with Input-Output Tables 2005.
V t = P t . Y t / M t
Furthermore the price level is determined M t, Y t and V t by taking into account the entire balance in the trajectory of the economy. Balance is defined in two conditions, namely the balance of the government financial balance and equilibrium in the money market. Equilibrium in the money market where the demand for real money equalsthe real money supply defined as:
Where the real money demand is a function of nominal interest rate (R = r + π ) and π is the inflation rate. Money demand is a function of inflation because real interest rates and output is assumed constant. M 0 is the nominal money stock at the beginning of the period of the model and P 0 is the prevailing price level.
The government financial balance sheet is expressed as:
states present value of seignorage. D is the present value of future primary budget surplus (negative represent deficit). The present discounted value of seigniorage
The accumulated value of the total real government debt maturing in the beginning of period denoted as (B 0 /P 0 ) must be equal to the present value of the future primary budget surplus plus the revenue from seigniorage. Under conditions where the Ricardian Equivalence does not occur and with an independent central bank, the imbalances in intertemporal budget constraint must be adjusted to the movement of price levels. In other words if the perceived level of the primary surplus is not sufficient to ensure the fiscal solvency and the central bank does not create seigniorage, then the balance will be obtained through the price level. Adjustment will occur through a mechanism called wealth effect.
Empirical studies of the FTPL are still limited and the results are relatively diverse. The main constraints of these studies are that the behavior of price increases caused by fiscal policy can only be identified if the government»s intertemporal budget constraintis not balance.
Discretionary Fiscal Policy on Output and Inflation Volatility
Discretionary policy, monetary and fiscal policies, is often the topic of public debate. In the monetary sector, the debate about the discretion has reached on the understanding that monetary policy should be free from government intervention, namely by establishing an independent central bank. However, for fiscal policy, no agreement has been reached on the mechanisms and institutions that can avoid the decisions maker to choose discretionary policy.
Discretionary fiscal policy is defined as a change or a reaction to fiscal policy that does not reflect a reaction to the current economic conditions (Fatas and Mihov, 2003) . Fiscal policy can be categorized into three groups: (1) automatic stabilizers; (2) discretionary fiscal policy as a response to economic conditions, and (3) discretionary policy conducted for reasons other than the current macroeconomic conditions. In essence, it serves as an automatic fiscal stabilizer in the economy, which requires the countercyclical nature of the policy. In addition, the application of discretionary fiscal policy can be both a response to economic developments as well as response that have no background to the macroeconomic conditions. Academics have not reached agreement on the method of measurement of appropriate fiscal policy discretion (Fatas and Mihov, 2003) . According to Blanchard (1990) , to distinguish between fiscal policy and discretionary fiscal policy, any benchmark can be used. For example, changes in inflation, interest rates and economic growth within a certain time can be examined.
Measurement of discretionary fiscal policy by Fatas & Mihov focused on the three components above: (4) where G is the real government expenditure; Y is the real GDP, both in the value of the logarithm; W is a control variable, including time trends, inflation and inflation squared; while t is a quantitative estimate of the discretionary policy shock in government spending (discretionary spending policy shock).
On the other hand, discretionary fiscal policy can jeopardize macroeconomic stability. Therefore, there is aview that fiscal policy needs restriction. On the other hands, there is also aview that fiscal policy should not be restrictive. The reasons underlying this view is that fiscal policy can smooth business cycle fluctuations through expansionary government spending, tax cuts in a recession, and a contractionary fiscal policy whenthe economy is in an expansionary phase A cross-section study by Fatas and Mihov (2003) showed that countries aggressively implementing fiscal policy will have less desirable volatility and lead to lower economic growth.The study also concluded that political interest restrictions in fiscal policy implementation are supportive in reducing fiscal discretion.
Among other things, fiscal discretion may push inflation volatility. Studies on the effects of fiscal policy on inflation in general can be divided into two parts, the study focused on a longer period of time related to the impact of fiscal deficits on inflation and the study of fiscal discretion against inflation. Meanwhile, the effect of fiscal policy to inflation according to Rother (2004) may occur through the effect of fiscal policy in influencing aggregate demand, the spillover of wages of civil servants (public wages) to the private sector and through the impact of taxes on marginal costs and private consumption. In addition, fiscal policy can affect inflation through the public expectations of the Government»s ability to pay its debts. Rother (2004) , using a data panel of 15 industrialized countries, concluded that the volatility of fiscal policy significantly affect the volatility of inflation 6 , with a positive sign. This means that changes in the fiscal policy stance of the current period (t) and the previous period (t-1) increases the volatility of inflation in the current period (t). Volatility of discretionary fiscal rise by 1 standard deviation will cause an increase in unconditional 7 volatility of inflation on average by 10%, and 17% for the conditional 8 volatility of inflation. From a policy perspective, these results indicate that fiscal discretion affects de-stabilization rather than the stability of the macro economy.
Study of the effects of fiscal policy on inflation is usually done by studying the relationship between fiscal policy and monetary policy and its impact on inflation. It is understood, that within the framework, macroeconomic, monetary and fiscal policies will affect inflation through the impact of the policy to changes in aggregate demand and supply sides. The question is what condition a fiscal policy can affect monetary policy and inflation further. One logical explanation is through the dependent central bank. If the government can intervene monetary policy, there is a possibility the government will use force to support the measures taken. To finance its deficit, for example, the Government will ask the central bank to buttressit or ask to keep interest rates at low levels in order to lower its interest payments. Similarly, in case of conflict the Government will force central banks to support the policy (Sargent and Wallace, 1981).
However, an independent central bank also has an incentive to create inflation surprise in response to fiscal changes. Similar to the time-inconsistency problem, as applied in the Barro and Gordon (1983) , an independent central bank will push inflation higher if the central bank considers that the Government fiscal consolidation could lead to higher costs for the economy. The conflict can be resolved if the central bank has independence (Rogoff, 1985) or applies certain policy rules such as an inflation targeting framework policy that uses inflation as a primary goal.
Empirical studies on the relationship between level of fiscal deficit and inflation through monetary policy are still inconclusive. Some studies conclude that the separation of the central bank from the government encourages low inflation. This supports the hypothesis that government intervention can improve the monetary policy of inflation. However, other studies (Fuhrer 1997, Campillo and Miron 1996) indicate that the influence of central bank independence decreases when considering other factors. Allesina and Grill (1992) argued that delegating monetary policy to the parties that are more inflationaverse than the public preferences, is a form of commitment to support low inflation. The argument constructed shows that the ≈median voter∆ community, will choose a central bank that is more inflation averse than themselves. However, the ≈median voter∆ wants to be ≈time inconsistent∆ and recall their support from a central bank that is very conservative about inflation.
Allesina and Summers (1993) conducted a study to look at the relationship between the independent central bank and macroeconomic performance. The study generally concluded that an independent central bank will affect low inflation. Assuming that a low inflation level will provide low-inflation variability, an independent central bank will reduce the variability of inflation. However, an independent central bank has no correlation with other economic indicators such as economic growth, unemployment, and interest rates. Rogoff (1985) stated that dynamic inconsistency theories of inflation that was developed by Kydland and Prescott (1977) and Barro and Gordon (1983) , allows a more independent central bank to lower the inflation rate. Kydland and Prescott Further (1977) stated that discretionary policy, where the decision-makers choose the best policy in accordance with the existing conditions, will not yield a maximum social welfare. However, with a rules-based policy, the economic performance can be improved.
Furthermore, there are some reasons why an independent central bank will have a positive impact on the economy. Firstly, the behavior of an independent central bank is predictable that will encourage economic stability, thus lower the interest rate risk premium. To that end, the central bank will seek to avoid any manipulation that is usually done before an election (as the model of Nordhaus, 1975, and Rogoff and Silbert, 1988) or reduce the shock after the election made by the party winning the election (as a model Hibbs (1987) and Allesina (1988 Allesina ( , 1989 . Secondly, given the high inflation would have a bad effect on the economy, the central bank will attempt to reduce inflationary pressures.
The importance of the inflation volatility has become an important aspect in the literature that discusses the relationship between inflation and growth. Fromthe academic point of view, there is a prevailing opinionthat inflation and high inflation volatility is harmfulfor growth. Judson and Orphanides (1999) found evidence that inflation volatility, calculated by the standard deviation of the rate of inflation (intra-year), contributes significantly in reducing economic growth. These findings support the theory of Friedman (1977) that the negative effect of inflation on the growth brought about by inflation volatility. In line with the findings of this theoryare Froyen and Waud (1987) who found that high inflation pushed the high inflation volatility and uncertainty in the USA, Germany, Canada, and UK, and ultimately had a negative effect on economic growth. Similar findings were obtained by Al-Marhubi (1998) who also found a negative relationship between economic growth and inflation volatility based on a study panel data from 78 countries. In contrast to the above study, Blanchard and Simon (2001) found a strong positive relationship between inflation volatility and the output volatility in major industrial countries.
III. METHODOLOGY
Data and Variables
There are essentially three fiscal policy variables that are commonly used, namely expenditure (spending), receipt (tax revenue) and the fiscal deficit. The latest is the difference between revenues and expenditures. The existing literature generally does not specify which variable is better to use for analysis. According to Fu et all (2003) , who quoted the opinion of Levine and Renelt (1992) , none of the three fiscal policy variables that affect economic growth proved robust when used separately. The use of only one variable is not expected to be fully adequate to capture the stance of fiscal policy. For example, an increase in government spending is categorized expansive when it is financed by an increase in the deficit. But the opposite can also be categorized contractive if it is financed by tax increases. Therefore the combined use of the fiscal policy variables is recommended in the equation.
This study uses the variables in the model used by Perotti (2002) as contained in Table 1 with quarterly data frequency from 1990: Q1 to 2009: Q4. All data are expressed in logarithms. Fatas and Mihov (2001) stated that the five variables below are the minimum macro variables needed to study the effect of fiscal policy. Given the State Budget of Indonesia during 1970-2009 was relatively manageable at below 3% of GDP, in this study we use the definition of discretionary fiscal policy as the deviation of the actual government expenditure from its planned expenditure. This deviation will then be examined for its stationarity. If stationary, then the deviation is random and it can be concluded that there is no discretionary fiscal policy.
The term Government expenditure used in this study is total government expenditure excluding interest payments. Government spending plans are compiled from the Financial Memorandum prepared each fiscal year. The realization of government spendings are from the audited State Budget by the Audit Board of the Republic of Indonesia for period 1990 to 2009. If the measurements indicate the presence of discretionary fiscal policy, the research will continue to see the effects of discretionary fiscal policy on output and inflation volatility.
In summary, the data required to test the impact of fiscal discretionary policy on output and inflation volatility is shown in the following table. 
Estimation techniques
This study used two estimation techniques: (i) Vector Error Correction Model (VECM) and (ii) linear regression model. The first approach, VECM, was used to analyze the effects of fiscal policy on output and inflation, while the second approach was used to analyze the effects of discretionary fiscal policy on output and inflation volatility.
VECM is a VAR model; designed for use in the non-stationary data series andthe series have a cointegration relationship. The VEC has cointegration relations built into the specification so that it restricts the long-runbehavior of the endogenous variables to converge to their cointegrating relationships while allowing for short-run adjustment dynamics. Thecointegration term is known as theerror correction term since the deviation from long-run equilibrium is corrected graduallythrough a series of partial short-run adjustments. VECM equations developed from the unrestricted VAR equationsand can be written as: (5) where Y t is the vector of endogenous variables (ltspndrlsa, lttaxrlsa, lgdprlsa, lcpi and ldep_3); A 0 is a vector of exogenous variables in the form of constants A 1 ; is the coefficient matrix for lag i th with size (k x k) and e t is a vector of error (residual).
By using the standard model of the VAR in equation (5), structural innovation will be calculated with:
If Y t is a vector of endogenous variables with k elements and , then the model SVAR can be estimated as follows:
(6) (6) (6)
where t and e t consecutively are vector k of observed residual and vector k of unobserved structural innovation. A and B is the matrix (k x k) to be estimated. Structural innovation e t is assumed orthonormal so that the covariance matrix is the identity matrix E[e t e' t )=1. Assuming orthonormality, the number of necessary restriction is k(k+1) / 2 to complete as many 2k 2 unknown parameters in the matrices A and B. So the matrix A is the lower triangular matrix, while B is the diagonal matrix. From the equation above, to obtain an equation model of long-term relationships, the VAR model should be added with lag, so the VECM equation will be as follows: (9) where Y t is (k x 1) vector of endogenous variables; α is the adjustment coefficient which measures the speed of adjustment of the endogenous variable i to the long term; β is the cointegration vector; D t is a vector of deterministic terms ; Γ 1 , ... ... Γ p is (k x k) coefficient matrix; C* is the matrix associated with the deterministic term is used in the model as a constant, with a trend or seasonal dummy; and u t the reduced form disturbance.
A = dan B =
If there is a total rank r < (k-1) cointegration vectors in matrix β, then this indicates that the number of columns (k-r) of α is zero. Hence the determination of how many r < (k-1) contained in the cointegration vector β is similar with determination of how many columns are zero in α.
The presence of zero column in α indicates that the cointegration vector in matrix β does not matter if it is not included in the model that determines the equation (6) above. Therefore, no information is lost by not modeling the equation and the corresponding variables are weakly exogenous.
The first step of the VECM method is to test the stationarity of all variables to determine the order of integration. The second step is to determine the optimal number of lag using unrestricted VARs. VECM equations will be estimated using Johansen»s maximum likelihood procedure to determine the number of cointegrating vectors and distinguish between long term and short-term dynamics. Furthermore, testing of serial correlation and heteroscedasticity will be done using serial correlation with the LM Test and the White Test, respectively. To obtain the pattern of dynamic adjustment of the VECM model, we also analyze the impulse response function of the LGDPRLSA and LCPI to one standard deviation shock to other studied variables.
For Impulse Response Function analysis this study uses the Choleski Decomposition approach. The order selection (ordering) of fiscal policy between government spending (spending) and taxes in the equation SVAR and VECM are quite difficult (Perotti, 2002) . One alternative is to see the robustness of two alternative sequences. In this study the selection of the order is determined by the Granger Causality test. From the results of Granger Test (Table 4) , the sequence on the endogeneitylevel is started with government spending (ltspndrlsa), followed by taxes (lttaxrlsa) and output (lgdprlsa). Henceforth, the orderof thevariablesdoes not really matter if we only look at the impactof fiscal policy (Perotti, 2002) .
As mentioned previously, the second approach the linear regression model, was used to see the effect of discretionary fiscal policy on output and inflation volatility. This is done by estimating the three variants of the equation, namely (i) the cyclically adjusted balance equation, (ii) the volatility of output equations, and (iii) volatility of the inflation equation. On output volatility, the regression equation was adopted from Fatas and Mihov (2003) as shown in equation (10). The volatility of inflation used for the regression equation was adopted from Rother (2004) shown in equation (11). The measurement of inflation volatility was done using the unconditional variability of inflation. This method is defined as the deviation of the monthly inflation rate from its average during the year. Inflation data used is the CPI inflation. The same definition of volatility is also applied to the Rupiah control variables.
(10) (11)
IV. RESULTS AND ANALYSIS
VECM estimation begins with the stationarity test for each variable using Augmented Dickey Fuller (ADF) Test. The Stationarity test result in Table 5 shows that all variables are not stationary at its level. From this, it is concluded that all variables are integrated at order 1.
The optimal lag number for the VAR procedure is different for each of the criteria (Appendix-1). Schwarz criteria and Hannah Quin produces the optimal lag 2, while the Akaike criterion produces 4. In this model the optimal lag determination is based on the criteria of Akaike. VAR models also have met the criteria of stability in which all values have an inverse roots characteristics of AR polynomial smaller than one and are all in the unit circle (Appendix-2)
We test the number of cointegrating vectors using the Trace and Maximum Eigen Value Statistics (Appendix 3). The results of the tests are conducted on the assumption that the data Table 5 shows the speed of adjustment coefficient of these variables. Furthermore we conductedweak exogeneity test, which is equivalent with testing whether the speed of adjustment coefficients of the variables are equal to zero. In cointegration system, if the variable does not respond to long-term relationship discrepancy, then the variable is declared weakly exogenous. In other words, no information is lost if the variable is not modeled, so it means a variable can be inserted into the right side of the VECM equation.
Testing the speed of adjustment coefficient of the variables was done by linear restriction sonthe coefficients to the VECM long-term equation. The result of the test using the likelihood ratio test can be seen in Table 6 . Government expenditure variable (ltspndrlsa), taxes (lttaxrlsa) and lcpi are exogenous variables as the p-value is greater than the 5% significance level. Nevertheless the ldep3 variable can still be expressed as an exogenous variable at a 1% significance level. It may therefore be concluded that other variables except output (lgdprlsa) is weakly exogenous.
The result of VECM testing indicate that variables tax, inflation and interest affecting output significantly in the long run (Table 7) . Inflation and interest rate variables behave as expected where in the long term an increase in inflation and interest rates may slow output. Government spending variables have signs as expected but insignificant. On the other hand, tax has a positive effect on output in the long run. This could mean that the tax revenue is one of the most important aspects in source of government financing, especially for infrastructure development. The error correction coefficient for output (α of lgdprlsa) is negative and significant, indicating there are adjustments to instability in the short term. The pattern of short-term adjustment of the output variable to one standar deviation shock of the other variables can be shown from the Impulse Response. The Impulse Response Function in VECM uses the Cholesky Ordering: LTSPNDRLSA, LGDPRLSA, LTTAXRL1SA, LCPI, LDEP3. Figure 3 shows that a positive shock in government spending have an impact on increasing output. Shock by 1 standard deviation has an immediate effect on the GDP by raising it 0.2% in Quarter 1 and later to 0.4% in quarter 4. This response then decreases until it reaches the stability at 0.26% in period 8. Government tax increase of one standard deviation lowered output by 0.5% in quarter 3. This response tends to weaken and to achieve stability at 0.32% in the period-13.
Variance decomposition analysis as contained in table 8 shows that government spending shock is greater in explaining the change of output than the tax. Fluctuations in output are explained more by changes in the output itself.
A positive relationship between government spending to output is in line with the theory and some empirical studies. Based on the Keynesian theory, fiscal policy can drive the economy because the increased government spending or tax cuts have the multiplier effect by stimulating additional household demand for consumer goods. These results are also consistent with research by Blanchard and Perotti (1999) , Perotti (2002) , Mountford and Uhlig (2002) , Kruscek (2003), and Castro (2003) , each of which used a sample of the U.S., OECD, European Union, Germany and Spain. They found that a positive shock in government spending has a positive impact on output. These results are also consistent with research by Schlarek (2005) who used a sample of developing countries as well as the application of macro models for Indonesia»s economy (SOFIE and SEMAR) but with a different degree of influence on output.
In SOFIE, the increase in government spending, either in consumption or investment, amounting to Rp10 trillion will increase GDP by 0.3%. While the addition of government spending for infrastructure programs of Rp10, 8 trillion would increase GDP by 0.0512% in the model SEMAR. The difference is probably caused by the influence of the nature of these two different models, namely SOFIE who is dynamic, while SEMAR more static. The dominant influence of government spending to GDP compared with the tax effects in the short-term suggests this policy is still effective enough to stimulate economic growth, especially in times of recession.
Related to these findings, efforts to increase the absorption of the budget are important. The test results with the same method to analyze the effect of government spending and taxation to inflation suggests that there is no cointegration relationship between inflation with the fiscal policy variables.The error correction coefficient of inflation is not significant despite having a negative value (Appendix 4). Therefore to test the effect on inflation, a SVAR approach was used with a restriction in the long-run equation as follows: (11 Each coefficient Y ij shows a structural shock from variable j to variable i with a direct effect. The diagonal matrix elements are normalized to 1 and the empty cells are restricted to be zero. Structural factorization is used for further testing of the IRF.
In principle, the SVAR method requires stationary data.Nonetheless, considering the use of data in first difference produces highly oscilating pattern, we proceed with the data in level. The use of data in level is aimed to see the pattern of relationship between fiscal policy and not to see the magnitude impact of shock between the variables.
From the impulse response function, positive shock of government spending will be responded with a decrease in inflation (left panel of Figure 5 ). The shock of onestandard deviation of government spending first will increase the inflation but then decrease in fourth quarter. The effect disappeared after 22 nd quarter. The negative influence of a positive shock in government spending is in line with several studies, i.e. Fatas and Mihov [2003] and Mountford and Uhlig [2002] , where government spending has a negative impact on inflation.
The negative impact of shock government spending to inflation might be due to the greater of multiplier effect of government investment expenditure (including infrastructure) compared to the routine expenditures. Government spending on infrastructure is expected to improve the distribution of goods and services thereby contributing to the decline in inflation. Meanwhile, a positive shock to the tax will increase inflation (right panel of Figure 5 ). The finding that the tax shock increases will affect inflation is less consistent with the goals of fiscal policy to influence aggregate demand. An increase in Value Added Tax, for example, will affect the consumption decisions of economic actors, so it will impact on the decline in inflationary pressures (Wren Lewis (2002) in Hermawan and Munro (2008) ). One of the arguments for these findings sees tax increases as a way to increase production costs by the manufacturer, thus causing an increase in selling price of goods to consumers. To strengthen this argument, further study is needed to explore the impact of tax increase in producer prices. Another argument is that inflation is caused by factors beyond fiscal policy, such as imported inflation, output gap, monetary policy and structural policy of the government, so that no tax increases of itself won»t affect inflation. The test results show that the variance decomposition of inflation (CPI) is explained more by changes in government spending than tax variables. Fluctuations in inflation are explained more by changes in this variable and the changes in output.
Meanwhile, in relation to discretionary fiscal policy, using government expenditure data ranging of from 1990 to 2009, there is a deviation between the initial plan and the realization. In the figure 6, we can see before the crisis of 1997/98 the deviation between the planned government expenditure and therealization expenditurebefore the crisis of 1997/98 was relatively small. In the post-crisis, the behavior of these deviations tends to enlarge. If the deviation is calculated as a percentage of the plan, then during the period of the sample the standard deviation is 19.4%. Stationarity test of the deviation of expenditure shows that it is stationary. Therefore, it can be concluded that the deviation has not demonstrated the existence of discretionary fiscal policy, hence testing for the effects on output and inflation volatility is not necessary.
The higher deviation of the post-crisis economy 1998 is partly due to Indonesia»s economy becoming increasingly integrated with the global economy. Consequently, the shock that occurred in the global economy will affect the achievement of the macroeconomic assumptions used in budget planning. Oil price increases beyond the specified assumptionsoften force the government to review its spending plans. Review of expenditures is mainly related to the soaring fuel subsidies and transfers of funds to the regions. Adjustment of government spending since the 1998 economic crisis is not as easy to pre-crisis period as the government is committed to reduce its debt ratio gradually and control the fiscal deficit. In addition, the increasing role of parliament (DPR) in the budget process makes the government»s budget adjustment process more complex.
V. CONCLUSION
An increase in government spending has a positive shock to GDP while tax increases have negative effects. The positive effects of government spending and the negative effect of the tax to GDP are in line with Keynes» theory about the role of government in stimulatingthe economy and in accordance with empirical studies in several countries. Thegreater effect of government expenditure shock on GDP compared to tax policy represents the effectiveness of government spending to stimulate economic growth, especially in times of recession. The negative effect of positive government spending shock to the inflation can be explained by the possibility of greater multiplier effects of government spending on investments (including infrastructure) than routine expenditures. Government spending on infrastructure is expected to improve the distribution of goods and services thereby contributing to the decline in inflation. Meanwhile, the effect of rising inflation due to a positive tax shock is likely triggered by increasing production costs as a response to increasing tax cost.
The deviation of government expenditure to itsplan was relatively smaller before the economic crisis in 1997/98than the post-crisis period. The deviation becomes larger after the crises due to the increasingly integration of domestic economy with the global economy. This condition affecting the realization of government spending. The deviation during the sample period (1990 -2009) did not show any significant difference, so it can be concluded that discretionary fiscal policy was not present during this period.
The conclusions above have clear policy implications. Taking into account the positive effect of the increase in government expenditure to the GDP, it suggests that the absorption rate can be pursued in accordance with the budget spending plans in the APBNP. The absorption of the budget needs to be optimized considering actual revenues that exceed the plan could raise fears of over-taxation on the economy. In academic terms, these studies suggest improvement of the model to examine the effect of fiscal policy on inflation. One way is to include the elasticity of expenditure and taxation to the inflation in the preparation of the model. 
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